Preterm delivery complicates 12% of births in the United States. [@JR190056-1] Preterm fetuses often present with malpresentation. Most of these malpresentations are breech in nature, but less commonly, transverse and oblique lie can be seen. The rates of breech presentation decrease from 20 to 30% at 25 weeks to 1 to 6% at term. [@JR190056-2] [@JR190056-3] [@JR190056-4]

At an estimated fetal weight of \<2,500 g with a fetal malpresentation, the standard of care is a Cesarean delivery as fetal complications are higher with vaginal breech delivery under this birth weight. [@JR190056-5] Additionally, guidelines recommend external cephalic version (ECV) only after 37 weeks of gestation. This leaves patients requiring preterm delivery of a malpresenting fetus \<2,500 g with the only recommended option for delivery being a Cesarean delivery.

Cesarean deliveries, though performed for fetal benefit in this circumstance, unfortunately do not eliminate the risk to the fetus. [@JR190056-6] [@JR190056-7] [@JR190056-8] [@JR190056-9] [@JR190056-10] [@JR190056-11] The breech fetus delivered via Cesarean accrues an elevated risk of birth trauma compared with its cephalic-presenting counterpart [@JR190056-6] [@JR190056-7] . Several studies have questioned the magnitude of benefit of Cesarean delivery to the premature malpresenting fetus. [@JR190056-7] [@JR190056-12]

Maternal risks of Cesarean delivery as compared with vaginal delivery are well documented. Immediate risks include greater blood loss, thrombotic events, unplanned hysterectomy, operative damage to organs, mortality, longer hospital stay with a higher cost, and more readmissions than in patients undergoing vaginal delivery. [@JR190056-13] [@JR190056-14] [@JR190056-15] [@JR190056-16] The risk of morbidity with Cesarean is approximately three times that with vaginal delivery. [@JR190056-17] Pregnancy-related risks include repeat Cesareans, placental abnormalities, peripartum hysterectomy, and uterine rupture, with fetal and maternal demise being more frequent, and overall cost of care being higher. [@JR190056-16] [@JR190056-18] Life-long complications include scarring, chronic pain, and intestinal obstruction from adhesive disease. Pregnancies following a Cesarean delivery have a higher rate of placental abnormalities which may lead to preterm birth, unexplained stillbirth, as well as repeat Cesarean delivery, the risks of which include higher rates of neonatal respiratory insufficiency and neonatal intensive care unit admission. [@JR190056-19] These factors are all concerning, considering the increasing rates of Cesarean delivery. [@JR190056-20]

An option to mitigate the risks in malpresenting fetuses is an ECV. [@JR190056-21] This procedure has been rigorously studied and has an acceptable success rate when performed at term. [@JR190056-22] [@JR190056-23] [@JR190056-24] [@JR190056-25] [@JR190056-26] [@JR190056-27] [@JR190056-28] Various techniques are used including manipulation of the fetus into a "forward\'\' or "backward" roll to achieve a cephalic presentation. [@JR190056-29] [@JR190056-30]

The frequency of breech presentation is the highest in preterm gestations and decreases as a pregnancy approaches term. [@JR190056-2] [@JR190056-3] [@JR190056-4] [@JR190056-31] ECV was commonly practiced in an outpatient setting as a part of routine antenatal care between 24 and 41 weeks in the past. In fact, one author commented that an attempt at version should be made before 28 weeks. [@JR190056-32] Case series have shown extremely low complication rates with multiple ECV procedures being performed in one pregnancy at preterm gestational ages (meaning the patient represented to their next antenatal appointment with a breech fetus which was again, manipulated into cephalic presentation). [@JR190056-33] Success rates appear to be higher in preterm than term gestations, at least in a nonlabored setting, with 50 to70% of fetuses verting to cephalic presentations. [@JR190056-32] [@JR190056-33] [@JR190056-34] However, the utility of this procedure in preterm fetuses has been questioned, as there is a significant rate of reversion to a breech presentation at preterm gestational ages. Moreover, most fetuses will spontaneously assume a cephalic presentation by term, and the procedure is not without risk. Placental abruption, fetal injury (including fractures and brachial plexus injuries), and stillbirth are known complications of the procedure. [@JR190056-33] The absolute risk of all complications is 1% in the term fetus, hence offering an ECV remains the standard of care in these gestations. [@JR190056-21]

ECV in the setting of preterm labor, preterm premature rupture of membranes, or indicated deliveries for preterm infants has not been adequately studied. We set out to prospectively study if there was value in the attempt at ECV in pregnancies that needed to be delivered at preterm gestational ages. We also sought to assess the safety of the approach.

Methods
=======

The University of Arizona Institutional Review Board approved the study (1703269951).

The initial plan had been to compare patients who agreed to participate in the ECV procedure versus those who agreed to data collection only but not an attempt at ECV. However, it became clear that this approach was not feasible because of the low number of interested patients. Hence, we report here only on patients who desired inclusion with an attempt at ECV. The information is presented as a prospective series.

Inclusion criteria were gestational age between 23 and 36 weeks, live fetus or fetuses, presentation other than cephalic (breech, transverse, or oblique), category I or II fetal heart rate monitoring, indication for delivery being (1) labor, (2) preterm prelabor rupture of membranes (with deepest vertical pocket ≥2 cm and cervix dilated ≤2 cm via visual inspection), and (3) maternal requirement for delivery, based on the recommendation of the clinical provider. Use of tocolytic agents were permitted, but not required or standardized in the protocol. Exclusion criteria were fetal demise, placenta previa, or invasive placentation, monoamniotic twin gestation, abnormalities in fetal health assessment, or other contraindication to vaginal delivery.

Patients, who enrolled in the study, were taken to the operating room and administered regional anesthesia for Cesarean delivery. An attempt at ECV was undertaken. If the procedure was successful, the patient was transferred back to a laboring room to proceed with a normal delivery. If the attempt was unsuccessful, a Cesarean delivery was performed.

Results
=======

Fifteen women agreed to participate in the study. Two women never underwent study procedures, and one woman agreed only to records review (as specified initially in the protocol, the comparator group was abandoned soon after the study was opened). The remaining 12 women underwent study procedures, with 2 having twin gestations and 10 having singleton gestations. Their details are presented in [Table 1](#TB190056-1){ref-type="table"} .

###### Details of the women participated the study

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                            Week   Gravidity, parity   Fetal position                     Delivery indication        Cervical examination   ECV attempts                   Complications likely related to procedure                                                        Success        Delivery mode, indication                                       Fetal weight (g)/sex   Apgar scores at 1/5/10 min
  ----------------------------------------- ------ ------------------- ---------------------------------- -------------------------- ---------------------- ------------------------------ ------------------------------------------------------------------------------------------------ -------------- --------------------------------------------------------------- ---------------------- ----------------------------
  Twin gestations                                                                                                                                                                                                                                                                                                                                                                                 

  1                                         35     G2P1001             Breech/breech twin pregnancy       Preterm labor              6/90/-3                Multiple of twin A             Fetal heart rate deceleration, twin A                                                            Unsuccessful   Cesarean, breech                                                2,110/F; 2,120/M       5/8\
                                                                                                                                                                                                                                                                                                                                                                                                  8/8

  2                                         35     G1                  Breech/transverse twin pregnancy   Preterm labor              5/90/-1                Multiple, ROM during attempt   ROM during attempt                                                                               Unsuccessful   Cesarean, breech                                                2,205/F; 2,090/F       8/9\
                                                                                                                                                                                                                                                                                                                                                                                                  9/9

  Singleton gestations                                                                                                                                                                                                                                                                                                                                                                            

  3                                         26     G1                  Breech                             Preterm labor              8/90/not documented    Multiple                       None                                                                                             Unsuccessful   Cesarean, breech                                                1,165/F                7/8

  4                                         28     G2P0010             Breech                             Preterm labor              5/100/high             Multiple                       None                                                                                             Successful     Vaginal                                                         1,106/F                2/8/9

  [a](#FN190056-3){ref-type="table-fn"} 5   28     G1                  Transverse                         Preterm labor              6/80/-3                Multiple                       None                                                                                             Unsuccessful   Cesarean,\                                                      1,250/F                2/6/9
                                                                                                                                                                                                                                                                                                           transverse                                                                             

  6                                         31     G1                  Breech                             Preterm labor              6/100/0                Multiple                       None                                                                                             Unsuccessful   Cesarean, breech                                                1,735/F                5/8

  [b](#FN190056-4){ref-type="table-fn"} 7   35     G1                  Breech                             Preterm labor              4/40/-3                Multiple                       ROM on day of ECV repeat attempt in OR resulted in further fluid loss and fetal deceleration).   Unsuccessful   Cesarean, breech/ fetal deceleration                            3,425/F                8/9

  8                                         35     G2P0101             Breech                             Severe pre-eclampsia       4/60/-3                Multiple                       None                                                                                             Successful     Vaginal                                                         3,240/F                8/8

  [c](#FN190056-5){ref-type="table-fn"} 9   36     G2P1101             Breech                             Preterm labor              2/30/high              Multiple                       None                                                                                             Successful     Cesarean, 39 weeks for FHR abnormality during augmented labor   3,400/F                9/9

  10                                        36     G2P1001             Breech                             Cholestasis of pregnancy   3/60/-3                Multiple                       None                                                                                             Successful     Vaginal                                                         2,815/M                8/9

  11                                        36     G3P2002             Breech                             Severe pre-eclampsia       1/0/high               1                              None                                                                                             Successful     Cesarean,\                                                      2,655/M                2/8
                                                                                                                                                                                                                                                                                                           FHR abnormalities during second stage after induced labor                              

  12                                        36     G2P1001             Breech                             Preterm labor              5/50/high              Multiple                       None                                                                                             Unsuccessful   Cesarean, breech                                                2,565/F                8/9
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Abbreviations: ECV, external cephalic version; FHR, fetal heart rate; OR, operating room; ROM, rupture of membranes.

Note: There were three additional patients who were consented for the study but did not have procedures. One had a breech presentation at 27 weeks with preterm labor. During conservative management, her fetus spontaneously verted and she had a vaginal delivery. The second patient had a breech fetus at 32 weeks. She remained at 4 cm dilation over several days in hospital, did not progress, and was discharged home undelivered. A third patient was 23 weeks with a breech fetus. She had consented to records review for the originally planned comparator group only.

Head moved over pelvic inlet three times; however, fetus verted back to transverse position when the examiner\'s hand was removed each time. At Cesarean, a septate uterus was observed.

Protocol violation version initially attempted outside of the OR on patient request due to footling breech and stable cervical exam with concern for cord prolapse should her membranes rupture. She had an unsuccessful ECV attempt, and later that day went on to have ROM. She was moved to the OR where another attempt was made at ECV, which was again unsuccessful and resulted in a fetal deceleration, before a Cesarean was performed.

Version successful and patient did not undergo Cesarean. Her preterm labor did not progress and she was discharged home. She experienced FHR abnormalities during augmented labor at 39 weeks and was delivered by Cesarean.

Two patients experienced fetal heart rate decelerations after ECV procedures, which is not unexpected and is a known phenomenon after an ECV. Two patients experienced rupture of membranes, one during the ECV procedure, and another on the day of the procedure but not during the ECV procedure. There were no occurrences of immediate maternal or neonatal severe morbidity or mortality related to study procedures.

Discussion
==========

We have shown in our series that ECV under controlled conditions at preterm gestational ages may be an appropriate alternative to outright Cesarean delivery. We did not document any negative physical outcomes to attempting to vert a preterm fetus in a setting where the clinician is prepared to immediately perform a Cesarean. However, we do note that the rupture of membranes occurred during one attempt and shortly after an ECV procedure in a second patient, indicating that it may be judicious to perform these procedures in the operating room in laboring patients. In our series, the main detractor of the approach is the main detractor of term ECVs, failure of the procedure to provide a cephalic presentation and an ensuing Cesarean delivery.

Our success rate of the ECV was 50% in singleton pregnancies, which is within the expected rate reported in previous studies in nonlaboring preterm patients. [@JR190056-32] [@JR190056-33] [@JR190056-34] Two studies reported success rates in excess of 70%, [@JR190056-34] [@JR190056-35] which we did not achieve and suspect our study design may be responsible for this. One issue is that the patients involved in this study had their ECV procedures in the operating room (OR) with anesthetic administered (with the exception of one patient with a protocol violation). If the procedure failed, a Cesarean was then performed. We believe that this was an ethical approach; however, it meant that patients, who were likely to deliver, did not have their ECV procedures until the clinician was absolutely sure about a delivery needed to be performed. Hence, 9 of the 12 patients were in advanced labor (which we consider to be ≥4 cm dilation) with a well-engaged fetal part when study procedures were initiated.

We did not document harm to fetuses or mothers attributable to the procedure. The neonates with the lowest Apgar scores were those that were the earliest in gestational ages, suggesting an effect of prematurity rather than the ECV procedure. This is not surprising considering the compressive forces that we know a fetus can endure for delivery either through a pelvis or a Cesarean incision. As a surrogate for ECV, we refer to the evidence base for operative delivery in the preterm fetus which requires compressive forces to the fetus to effect vaginal delivery. Arguably, obstetric forceps most closely mimic the external force to the fetal head as seen in the preterm ECV. Forceps are the standard of care for instrumental delivery of the preterm fetus below 34 weeks. In a comparison of Cesarean delivery, vacuum and forcep deliveries, the highest risk of adverse neurologic outcomes is found in the Cesarean and vacuum deliveries [@JR190056-36] [@OR190056-37] though all three methods are commonly used in the delivery of preterm infants. [@JR190056-38]

Term ECV is usually performed before the onset of labor. However, studies have shown it to be a safe procedure for term women in labor, women with ruptured membranes, and a cervix without advanced dilatation, in twin gestations where the first fetus is not vertex, in patients in which body habitus makes Cesarean delivery challenging, and in patients with a low volume of amniotic fluid. [@JR190056-23] [@JR190056-35] [@JR190056-39] [@JR190056-40] [@JR190056-41] [@JR190056-42] Even with an open cervix, in a laboring patient, no incidences of rupture of membranes occurred in the studies identified in our literature review. [@JR190056-35] [@JR190056-39] [@JR190056-40] [@JR190056-41] [@JR190056-42] Several studies have investigated the role to injection of saline into the uterus to facilitate versions, a procedure which increases intra-amniotic pressures, without the occurrence of rupture of the membranes. [@JR190056-43] [@JR190056-44] We did encounter the rupture of membranes in two patients, though it did not appear to lead to harm as these patients were already going to be delivered by Cesarean if their ECV procedures were not successful.

Two of the patients with successful ECV procedures went on to require Cesarean delivery, both of them for fetal heart rate abnormalities in labor. The first patient underwent Cesarean during the second stage and the second underwent Cesarean during the first stage of labor several weeks later. Hence, we believe the Cesareans performed were likely unrelated to the ECV procedures.

Our work has several weaknesses. The most obvious is the small number of patients. Preterm deliveries often occur emergently, outside of usual working hours, when an investigator was not available to consent for study procedures. Several patients with HELLP syndrome demonstrating elevated liver enzymes, who were technically eligible for the study, were not approached for inclusion. As investigators, we were concerned about applying pressure to the abdomen where there appeared to be an imminent risk of liver capsule rupture. Moreover, performing the ECV procedure in the studied population is controversial and hence a challenge. However, we believe this small series of patients shows encouraging results and may provide the foundation for a larger study.

Another shortcoming is the lack of follow-up data. Though there did not appear to be immediate, permanent damage to any infants or women, the true test of this is long-term follow-up. This would be difficult to compare in any population as preterm infants are at an increased risk of neurological injury based on their early gestational age at delivery.

In conclusion, we are encouraged by our findings in this series of patients. Under controlled conditions, we were able to prevent primary Cesareans in several women with preterm breech fetuses without an apparent risk to the women or their infants. This is unsurprising considering there is much evidence for the safety of the procedure at preterm gestational ages, albeit the evidence being cited is from antepartum outpatient care, rather than in laboring patients or those who are then to be induced. We would like to see larger series of patients to confirm the safety of the approach.
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External cephalic version may be an appropriate procedure to offer as an alternative to Cesarean delivery at preterm gestational ages.
